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SU?!MARY 

1.  To  the  extent  that  an  area  delineation  is  based  upon  th--  natural  and 
land  use  differences  of  the  re^^ion,  the  more  strata  that  are  ul.  i  the  more 
efficient  will  be  the  delineation  on  an  over-all  basis.     vVhen  counties  are 
used  as  sample  units,  the  num.ber  of  strata  should  be  limdted  only  by  the 
number  of  counties  it  is  possible  to  include  in  the  study  as  sample  units. 

2.  Greater  uniformity  of  counties  within  areas  can  be  attained  by  giving 
careful  consideration  to  the  natural  and  land  use  differences  of  the 
Great  Plains  region  in  plar^ning  a  stratification.     States,  v/hich  are 
arbitrary  areas  not  closely  related  to  natural  and  use  differences,  are 
poor  bases  for  stratification. 

3.  Items  do  not  vary  with  location  within  the  region  in  the  same  manner. 
There  are  wide  variations  in  the  effectiveness  of  area  stratifications 
for  different  items.    Yi/hen  studying  specific  items,  stratifications  should 
be  designed  with  special  reference  to  the  particular  item  being  sampled. 
For  studies  of  the  general  survey  type  in  which  many  items  are  estimated, 
a  general-purpose  stratification  such  as  the  livelihood-areas  delineation 
will  probably  be  most  adequate. 
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4»     In  the  study  here  reported  the  livelihood  areas  gave  the  best  over-all 
results  for  the  IS  items  tested.     This  delineation  requires  at  least  39 
counties  as  sampling  units  and  therefore  may  not  be  useful  for  all  studies, 
vYhen  less  than  39  could  be  used,  but  20  or    more  counties  could  be,  the 
type -of •farming  or  the  land-use  areas  would  offer  the  highest  relative 
stratification  efficiency  of  the  delineations  tested  on  the  over-all  basis. 
The  production  areas  and  the  tenure-problem  areas  offer  better  bases  for 
further  subdivision  than  do  the  States. 

5.  If  a  contiguous-area  delineation  is  used  as  a  stratification  for  county 
sampling  in  the  Great  Plains,  delineations  of  areas  that  are  ov;npact  will 
have  higher  stratification  . efficiency  than  will  delineations  that  contain 
long,  narrow  areas.  The  low  stratification  efficiency  of  the  river-basin 
delineation  as  compared  with  the  livelihood  areas,  type-of-f arming  areas, 
and  the  land-use  areas  makes  this  point  clear. 

6.  Vfnen  an  area  delineation  is  used  as  a  basis  for  the  description  and 
comparison  of  the  different  parts  of  the  region,   it  is  as  important  that 
the  delineation  contain  a  minimum  of  variation  between  counties  within 
areas  as  when  the  delineation  is  used  as  the  basis  for  stratification  in 
sampling . 

INTRCDUCTICH 

Area  delineation  is  often  used  both  as  a  tool  for  analysis  and  as  a 
basis  for  sampling  in  economic  research.     This  is  true  whether  the  land 
area  being  studied  is  a  Nation,  a  region,  a  State,  or  a  county.     A  large 
mass  of  land  such  as  the  Great  Plains  has  great  variety  in  physical 
characteristics,   in  the  use  of  land,  and  in  the  institutional  arrangements 
for  the  control  of  land.     Oving  to  this  great  variety  it  is  generally 
neither  convenient  nor  fruitful  to  describe  and  analyze  the  characteristics 
of  the  region  in  total.     The  division  of  the  region  into  smaller  areas 
offers  a  means  of  exerting  some  control  over  this  wide  variation  so  that 
description  can  be  more  incisive  ar.d  so  that  divergent  trends  within  the 
region  can  be  more  readily  discovered.    7/hen  the  data  for  studying  regional 
totals  are  not  available,  area  delineation  serves  as  a  basis  for  making 
sampling  m.ore  effective. 

Area  delineations  are  effective  for  sampling  to  the  d.-^Tee  that  they 
group  the  population  units  into  areas  that  are  more  hom-Ogenaous  than  the 
population  as  a  vrhole.     If  a  delineation  does  not  group  the  population 
units  into  groups  that  are  substantially  m.cre  similar  than  the  population 
as  a  whole,  the  delineation  is  ineffective.     This  criterion  of  usefulness 
is  equally  applicable  to  area  delineations  to  be  used  for  analysis  of  the 
region  as  a  whole.     The  more  homogeneous  the  areas  of  a  delineation  are, 
the  more  marked  will  be  the  differences  between  areas  and  the  greater  will 
be  the  reliance  that  can  be  placed  on  the  ccnclusicns  miade  for  individual 
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areas  of  the  delineation •     Therefore,   the  relative  efficiency  of  delineati 
for  stratification  should  be  as  useful  in  evaluating  sets  of  areas  for 
descriptive  analysis  as  for  sampling,  l/ 

Many  area  delineations  have  been  used  in  economic  research  in  th© 
Great  Plains,    Little  attempt  has  been  made  to  measure  the  effectiveness 
of  these  delineations  in  creating  homogeneous  areas,  or  in  other  words, 
their  usefulness.     The  purpose  of  this  study  is  to  examine  a  limited 
number  of  delineations  made  in  the  past  v/ith  particular  reference  to  their 
usefulness  for  oo-<jinty  s^ampling  in  land  economic  research  and  to  make 
suggestions  for  improving  future  delineations, 

AREA  DSLINEATICITS  TESTED 

Of  the  many  area  delineations  used  in  economic  research  in  the  Great 
Plains  region,  eight  v/ere  selected  to  test.    Delineations  based  upon  a 
single  criterion  such  as  size  of  farm,  or  percentage  of  land  in  crops,  etc 
were  not  selected,  because  it  was  desired  to  test  delineations  that  v/ere 
believed  to  be  m-ore  suitable  for'  general  research  needs.     The  eight  sets 
of  areas  tested,  together  with  a  brief  description  and  the  source  of  the 
delineations,  are  as  follows: 

1,    Production  areas,-  This  five-area  delineation  divides  the 
region  into  a  corn  area,  a  spring-w^heat  area,  a  winter-wheat 
area,  a  wheat-range  area,  and  a  mountain  area.     The  delineation 
was  used  in  the  analysis  carried  out  for  the  Production  ?.ls 
work,  1942,     It  was  prepared  by  committees  of  State  and  Federal 
wotkers,  with  headquarters  at  the  regional  office  of  the  Bureau 
of  Agricultural  EconoFxics  at  Lincoln,  Nebraska, 

2»    Tenure-problem  areas.-  A  five-area  delineation  with  sub- 
division based  upon  the  similarity  of  tenure  problems  within 
the  areas.     This  delineation  was  prepared  by  the  Bureau  of 
Agricultural  Economics  at  the  regional  office  at  Lincoln, 

3,  States*-  The  seven  States  of  the  Great  Plains  region  are 
included  in  this  delineation.     States  are  often  used  as 
stratifications  for  administrative  reasons, 

4,  Tj-Jpe- of- farming  areas.-  A  20-area  delineation  based  upon  the 
t},'pes  of  farming  areas,  prepared  by  the  Bureau  of  Agricultural 
Eccnomics  at  l/Yashingtcn,  D.  C, 


l/    In  this  report  the  terms  delineation  and  stratification  as  well  as 
"areas  and  strata  are  used  interchangeably.     Stratification  and  strata  are 
m.erely  the  applicable  statistical  terms  for  the  more  fam.iliar  terms, 
delineation  and  areas.     Counties  are  th.e  population  \inits  used  in  this 
studv. 


•   5.     Land*use  areas,-  A  20-area  delineation  self-vj-eiehting  for 

numbers  of  farmers  with  subdivision  based  mainly  ucon  the  wheat-risk 
factor,  percentage  of  land  in  crops,  and  averagre  size  of  farm. 
The  areas  were  delineated  by  the  Bureau  of  Agricultural  Economics 
at  the  regional  office  at  Lincoln. 

6,  Land-resource  areas.-  A  29-area  delineation  based  wocn  soil 
differences  and  conservation  needs.     The  areas  are  used  as  a 
basis  for  planning  and  research  by  the  Soil  Conservation  Service, 

7,  River  basins.-  A  31-area  delineation  based  upon  the  river- 
basin  map  prepared  by  the  Bureau  of  Agricultural  Economics  from 
material  furnished  by  the  U.  S.  Geological  Survey. 

8,  Livelihood  areas,*  A  39-area  delineation  based  upon  the 
natural  resources  and  the  economic  use  of  the  land.  It  was 
published  by  the  National  Resources  planning  Board,  1943. 

All  except  one  of  the  maps  tested  have  a  background  of  research  use 
in  the  region.     Two  of  the  sets  of  areas  used--livelihQod  areas  and  the 
land  resource  areas--have  been  proposed  at  various  times  as  being  suitable 
for  all  economic  research  carried  out  in  this  region.    With  the  increased 
interest  in  the  use  of  river  basins  as  a  basis  for  administration  and 
planning,  various  persons  have  proposed  that  areas  based  on  river  basins 
are  appropriate  for  research  uses.     Cf  the  areas  tested,  type -of -farming 
areas  are  probably  the  best  knoivn  for  they  have  often  been  used  in 
agricultural  economic  research. 

County  data  from,  the  census  and  other  sources  were  used  for  testing 
the  various  delineations.     In  some  cases  the  basic  maps  were  slightly 
revised  in  order  that  each  county  would  fall  wholly  into  a  single  area. 
In  a  few  cases  an  area  containing;  only  one  or  t'!,vo  counties  was  combined 
with  an  adjoining  area.     Every  effort  was  made  not  to  change  the  basic 
design  of  the  delineations. 

Seven  counties  each  of  v:hich  contained  less  than  100  farmers  in  the 
1940  Census  were  com.bined  with  adjoining  counties.     In  addition,  four 
counties — Denver,  Colo.;  Yfyandotte,  Kans,;  Silver  Bow,  Mont,^  -xnd 
Douglas,  Neb, --were  excluded  because  of  the  extreme  influence  of  large 
cities  upon  the  counties.     O.ving  to  the  combinations  and  exclusions,  451 
population  units  were  used  for  the  tests,  whereas  there  are  462  counties 
in  the  region. 

IffiTHOD  USED 

The  criterion  used  to  measure  the  efficiency  of  a  delineation  is  the 
degree  to  which  counties  similar  for  a  particular  item,  have  been  grouped 
into  areas.     To  test  the  delineations,  county  values  for  19  items  of 
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interest  to  land  economists  v/ere  selected  as  the  basis  of  the  tests. 
Sixteen  of  the  items  are  variables  which  it  might  be  desired  to  estimate 
by  sampling,  whereas  three — rainfall,  length  of  growing  season,  amd 
^vheat  risk--are  items  in  which  land  economists  are  primarily  ir^  :erested 
for  use  as  control  items  in  stratification. 

Analysis  of  variance  is  the  statistical  device  which  was  used  to 
measure  the  variation  among  counties  v/ithin  the  areas  of  a  delineation 
and  to  measure  the  total  variation  among  counties  of  the  region,  2/ 
These  measurements  were  made  for  each  item  and  not  for  the  19  items  as 
a  group.    For  comparison,  the  ratio  bet^veen  the  variation  among  all 
counties  of  the  region  (total  variance)  and  the  variation  among  counties 
within  areas  (unexplained  variance)  was  calculated.    The  ratio  was  then 
multiplied  by  100  to  put  the  ratio  in  percentage  form.    The  results  are 
shorm  in  table  1,    A  ratio  may  be  thought  of  as  meaning  the  number  of 
counties  which  would  have  to  be  sampled  at  random,  from  the  region  as  a 
whole  to  be  comparable  in  efficiency  to  100  counties  selected  from  the 
particular  stratification  being  tested  for  the  item,    A  high  ratio 
indicates  a  gain  in  sampling  accuracy  by  using  th'3  delineation  for  the 
particular  item  concerned  while  a  low  ratio  indicates  little  or  no  gain 
by  use  of  the  delineation, 

RELATIVE  STRATIFICATION  EFFIGIMCIES  OF  SELECTED  DELINEATIONS 

In  evaluating  the  results  shoivn  in  table  1,  it  is  necessary  to 
consider  both  the  delineations  and  the  items  tested.    The  average  relative 
efficiencies  for  the  19  items  tested  are  a  convenient  tool  for  comparing 
the  over-all  stratification  efficiencies  of  the  eight  delineations  tested. 
It  is  not  meant  to  imply  that  the  weighting  inherent  in  this  selection 
of  items  is  that  which  is  desirable  for  the  needs  of  all  research  in  the 
region.     On  the  other  hand,  it  is  not  likely  that  the  addition  of  other 
items  would  substantially  alter  the  relative  positions  of  t. le  delineations 
as  based  upon  the  results  for  the  19  items. 

The  livelihood-areas  delineation  is  the  best  delineation  based  upon 
results  for  the  19  items  tested.     This  delineation  gives  the  greatest 
uniformitv  of  counties  within  areas  for  all  item?  tested  except  wheat 
risk  and  percentage  of  cropland  in  wheat.     One  limiting  factor  in  the  use 
of  the  livelihood-areas  delineation  is  that  at  least  39  counties  v/ould 
have  to  be  sampled  in  order  to  obtain  the  full  benefit  of  the  stratifica- 
tion.    It  is  important  to  notice  that  for  the  livelihood-areas  stratifi- 
cation there  are  wide  variations  in  the  effectiveness  of  stratification 
for  the  various  items  tested.    This  point  is  discussed  further  on  page  7. 


2/    Variance  is  another  name  for  squared  standard  deviation.    Analysis  of 
variance  is  a  method  developed  by  R.  A.  Fisher  for  comparing  a  number  of 
different  series  of  data  in  the  same  operation.     For  description  of  m.ethod 
see  Snedecor,  G,  W,,  Statistical  Methods;  Pearson  and  Bennett,  Statistical 
Methods,  Groxton  and  Cowden,  Applied  G-eneral  Statistics;  etc. 
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The  type-of-f arminfr  delineation  and  the  land-use  delineation  are  of 
about  comparable  efficiency  on  the  basis  of  the  items  tested.  Either 
of  these  stratifications  are  superior  to  all  except  the  livelihood  areas. 
The  type-of-farming  delineation  is  more  efficient  than  the  land-use 
delineation  for  such  items  as  length  of  growing  season,  percentage  of 
tenancy,  amount  of  publicly-owned  land  per  county,  and  the  percentage 
of  irrigation  farmers.     The  land-use  delineation  is  better  for  such  items 
as  v;heat  risk,  proportion  of  total  cropland  in  wheat,  migration  1930-40, 
and  level  of  living.     The  land-use  delineation  is  particularly  poor  for 
publicly-ov/ned  land  because  in  order  to  make  the  stratification  self- 
weighting  for  farmers,  a  ranching  area  of  Vtfyoming  which  contains  a  high 
percentage  of  publicly  owned  land  had  to  be  included  with  ':'-.e  Sand  Hills 
ranching  area  of  Nebraska  where  practically  all  of  the  land  is  privately 
owned.     This  illustrates  a  situation  in  which  there  is  a  wide  variation 
among  counties  v/ithin  an  area.     Such  areas  make  a  delineation  poor  for 
sampling  and  for  description. 

The  land-resources  delineation  is  almost  as  efficient  as  the  type- 
of-farming  areas  or  land-use  delineation.     In  practice  it  cannot  be 
considered  as  useful  since  both  the  type-of-farming  and  the  land-use 
delineations  offer  more  possibilities  for  further  subdivision.    The  land- 
resource  delineation  could  be  greatly  improved  if  t7/o  or  three  large, 
narrow  areas  were  split  into  4  or  6  smaller  areas.     Such  large,  narrow 
areas  tend  to  include  counties  of  v/ide  divers itjr  for  many  of  the  items 
tested,  particularly  for  the  items  regarding  climate  and  for  items  which 
are  closely  related  to  climate.     This  delineation  is  m.ore  effective 
than  are  the  type-of-farming  areas  or  the  land-use  areas  for  the  four 
tenure  items  included  in  the  tests. 

The  river-basins  delineation  is  inferior  to  the  delineations 
discussed  above.     This  holds  true  because  areas  delineated  on  the  basis 
of  river  basins  in  the  Great  Plains  region  tend  to  be  long,  narrow  areas 
v/hich  include  counties  that  have  widelv  different  item,  values.  For 
instance,  the  James  River  Basin  as  delineated  includes  22  counties 
stretching  from,  the  northern  border  of  Nebraska  into  north  central  North 
Dakota  in  a  long,  narrow  band  never  more  than  3  counties  v/ide.     The  Platte 
River  Basin  stretches  practically  the  entire  length  of  Nebraska  in  a 
narrow  band.     The  Republican  River  Basin  includes  dryl-and  wheat  coimties 
of  eastern  Colorado  as  v/ell  as  Corn  Belt  counties  of  north-central 
Kajisas.     This  delineation  is  relatively  so  poor  that  its  suitability  as 
a  basis  for  research  or  planning  in  any  field  except  possibly  for 
problems  connected  directly  with  the  supply  of  water  may  be  doubted. 

If  a  sample  of  20  or  more  counties  is  contemplated  for  u.s in  the 
Great  Plains  area,  three  delineations — production  areas,  tenure  problem 
areas,  and  States — do  not  have  a  high  enough  intensity  of  subdivision 
to  compare  favorably  with  the  delineations  discussed  above.     Both  the 
production  areas  and  the  tenure-problem  areas  are  superior  to  States. 
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As  States  are  arbitrary  political  units,  they  do  not  give  adequate 
consideration  to  the  natural  features  and  the  use  differences  that  cause 
variation  among  counties  and  are  thus  not  efficient  for  stratification 
purposes.     If  States  are  used  as  a  basis  of  delineation,  relatively  larger 
samples  should  be  taken  in  order  to  compensate  for  the  inefficiency  of  the 
stratification.     It  is  possible  that  in  sampling  for  certain  items  that 
are  directly  affected  by  State  laws  and  institutions,  special  consideration 
should  be  given  to  States  in  the  sample  design. 

The  production-area  delineation  is  decidedly  better  than  the  tenure- 
areas  delineation  for  two  itemiS-- length  of  growing  season  and  the  per- 
centage corn  of  total  cropland.     The  tenure  areas  which  emphasized  an 
east-west  division  of  the  Great  Plains  are  superior  for  these  items  : 
wheat  risk,  percentage  of  land  in  crops,  percentage  irrigation  farm.ers 
are  of  total  farmers,  and  value  of  land  per  acre.    Both  the  production 
areas  and  the  tenure  areas  offer  better  basic  designs  for  further  sub- 
division than  do  the  States. 


DIFFERENCES  IN  DISTRIBUTTCN  CF  ITE^'iS  vTITEIN  REGION 

The  various  items  tested  are  not  distributed  over  the  region  in  the 
same  way  (table  l).     The  efficiency  of  a  stratification  based  on  areas  is 
directly  related  to  the  geographic  distribution  of  the  item^s  to  be 
sampled.    The  distribution  of  items  should  be  a  first  consideration  in 
delineating  areas.    These  data  are  not  adequate  for  indicating  how  all 
items  that  might  be  of  interest  are  distributed,  but  they  do  indicate 
som.e  of  the  patterns  that  will  be  met. 

For  certain  items  the  size  of  a  county  datum  is  closely  related  to  the 
location  of  county  xvithin  the  region.     Location  and  factors  related  to 
location  are  important  in  determining  the  size  of  county  values.  These 
items  may  be  referred  to  as  having  a  high  correlation  v.-ith  location. 
Making  contiguous  area  delineations  is  an  effective  method  for  grouping 
counties  of  similar  values  in  areas  for  such  items.     The  size  of  county 
datum  is  not  closely  associated  with  location  within  the  region,  for  other 
items  and  contiguous-area  delineations  are  not  highly  efficient  as  a  basis 
of  stratification. 

To  show  some  of  the  differences  in  the  distribution  of  variation 
betvreen  counties,  a  number  of  comparisons  of  the  ratios  in  table  1  are 
pertinent.     Items  that  are  highly  correlated  with  location  appear  in  this 
table  as  having  high  stratification  efficiencies.     Items  that  are  not 
highly  correlated  v/ith  location  have  low  stratification  efficiencies.  By 
making  comparisons  of  the  ratios  for  a  single  item  beti/veen  the  various 
delineations,  further  differences  are  indicated.    Four  patterns  of  the 
distribution  of  items  are  discussed  below. 


1 


-  8  - 


o 

o  to 

Si  (A 

•H  ® 


a 

I..  Ei 

(>  B 
•H  OS 


CO 

d 
o 

•H 

§ 


0) 


09 

C    00  o 


o  S3  «j 

■H  Oj 

©  e  05 


(0 

a> 

CO  • 


O  6  09 

3  ^  ® 

(3  O  b 

«  »4  3 

H  P4 


d 
o 

•H 

O  at 


a 


+> 
o 

CO 


CVJ  O  rfN  f<S  rCN  Q  sO  Q\  o  iH  rCMH  \0  c--vO  rOv  iH  \Q  On 
"2  »-^comu^     ov  rH  c\j  NMTN  iH     tr\  r-riH>Cco 


O  OO  vQ  CycOlTxO  C»--d"  r<^^0 -4  ir\Cvi  o  o  rov-at>- 
ir\ON>o     ao  cvj  o  o     tfs    ^<^  !f\ cu  cvj  ir\-3'  gs\oj->o 


iH  00  rH  hf\CQON0  CO  J' ir\  O  00  rov  O  O  \0  00 
nO  CVJ  ON      rOvvO  ttrCVJ      sO  vO  C^  C*- m  rH  CVJ -d^      lA  On  ^<^ 

irNK>CVj        rOv  rH  _:J- CU        rH  t<Mr\  CVJ  ffN  CVJ  rH  rH        rO\  fH  iH  (H 


LTsCVJ  CO  -ZtlTvCVJfO  On  ON  CO  H  t*- nO  On  On  On-J"  rH  itn 
lAO  ^J^t-ON  CVJ  Q -d"  O  NO -b- rfN  On  OJ  t-- 

LfSKN-^       CVJ  ^  CVI  i-t        »H  rCN>0  t<N-4"  CVJ  rH  iH        hfN  r-(  CVJ  iH 


vO  LfvvO     a^^±C^NO     toi-d- K\r-i  p>- ianO  cvj  ir\c;NONrck 

1^-3-4        ONjrHON  p5  rH  CO  O  rH_J- CQ  ON-Ct3vO 

irs3'CV3        CVJ  rH  rO\  rH        t-t  KNnO  cvj  rOv-^rH  r-4        ITN  rH  rH  ,H 


U>rH  iTk  Q  rH  O  (j^  vO ^f^  C^^Q  O  CMtn  rr\-^rj--3" 
Ono^<-i     0-4'»-t>i)     K^N^ONC^vOK^<-^N^  -J-ihOcvj 

rH  OJ  r-t        OJ  rH  CVJ  fH        ^-^r-^r-^r^^r-^(Mr-^r-^  r-*  r-i  r-i 


rCk_;J- rH      aO>OCVi\Q      -3"  ^  rH  KN  roj_:3- On  On  -:J^CTsr>- 

O  On  CVJ         ON  K>  fO  U>  ON  vO  f<^-J'  1^  rH  rH  r<^^OrHK^ 

CVJ  rH  OJ        rH  rH  hCN  f-H        rHrHKSrHrHrrNrHrH  OJiHiHiH 


CO  ir\  o 

rH  CVJ  rH 


CVJ  iH  K^ 

rH  fCN  KMn 
CVJ  rH  rOv  rH 


tCVJ  LTn  Lr»  O  f~  ffvvO 
O  K^       O  CVJ  rH 
rH  fO\  rH  CVJ  rO\  rH  rH 


LfN  CVJ  rCk 
KMjTN  O  rov 
CVJ  rH  <H  iH 


^  I 

*  a 

<4H  O 


d  o  ^  o 

O  fCN  H 

•H  CTn  -H  ® 

4»  rH    >  3 

Ctf  rH 

rH  «  rH  «1 

3  a  ^  ► 

fl*  O  <*H 

o  -H  o  e 

«  rH  dtf 

^3^5 


S 


c^ 
^<^ 


CVJ 


CVJ 


CVJ  o 


P-  o 
00  OJ 
OJ 


nO 


ON 


LTN 


SI 


>» 

o 

a 

« 

o 

Im 

<lH 

« 

» 

> 

« 

•H 

•P 

<ri 

rH 

« 

o 

9 

«t 

o 

1 

d  u 
o 

3  • 


o 

■p  • 

O  (Jv 


rH 

3 
o 


»4 

o 


•  o 

O  j3 

rH  <H 
O 


o 
o 

K 
m  O 

M  K 

•H  d 

< 

© 


o 
o 

as 


d 
© 

* 


CO 
»4 


■P 
© 

u 
as 

iH  tH 

o 

V   O  0\ 


•  rH 

d  © 


©  4> 

u  a 

a^ 

O  (0 

^3 


© 
■P 

$ 

CO 

© 


u, 

o 

© 
u 

o 
>. 

O 
© 

« 


d 

o 

•H 

-P 

ai 
© 
d 


« 

o 


o 

10 

u 

£ 


^1 

© 

o 
u 

3 

o 

CO 


d 


I 
t 

o 
■p 

a 
d 

rH 
Oh 

-P 
Oj 
O 

aid 

© 

jd 
+> 

•  o 

-p  » 


© 
©  -3 

rH  -J 

■5"  ii  <^ 
O  ^  rH 

rH 

^  ©  < 

In  faCO 

3  d  u 

o  •H  3 

>H  43  SB 

09 

•«<  3  • 

a  -ni  w 

CO  T3 
C3  -«<  X 

rH* 

W>cv|« 


4 


First,  there  is  a  typ.e  of  geographical  distribution  of  county  values 
in  which  a  few  major  strata  are  effective  in  creating  homog^-.eous  groups 
of  counties,  and  substantial  gains  in  stratification  efficieno/  are 
achieved  by  further  subdivision  v;ithin  the  large  strata.    Percentage  of 
total  land  area  in  crops  shoivn  in  the  table  is  illustrative  of  this  type 
of  distribution.    Percentage  of  land  area  in  crops  is  an  item  for  which  a 
county  value  is  largely  determined  by  the  location  of  the  county  within 
the  region.     The  patterning  of  county  values  changes  gradually  from  east 
to  west  and  from  north  to  south.     Thus,  the  delineation  of  contiguous 
groups  of  counties  makes  areas  within  which  the  counties  are  relatively 
uniform  for  percentage  of  land  in  crops.     For  such  an  item  the  total 
variation  betv\''een  counties  may  be  great  but  this  variation  is  highly 
related  to  location  within  the  region.     Area  stratification  is  highly 
effective  for  such  an  item.    Unfortunately  all  items  are  not  of  this  type 
so  that  contiguous -area  stratification  is  not  equally  effective  for  most 
other  items  • 

A  second  type  of  geographical  distribution  of  county  values  is 
represented  by  that  in  which  a  few  major  areas  give  substantial  stratifi- 
cation gains,  but  further  subdivision  within  these  major  areas  adds  rela- 
tively small  gains.     This  type  of  distribution  is  represented  by  the 
percentage  of  publicly-owned  land  and  the  percentage  that  irrigation 
farmers  are  of  total  farmers.     Such  an  item  is  so  concentrated  that  most 
of  the  counties  with  high  item  values  lie  in  one  part  of  the  region  while 
m.ost  of  the  counties  with  lew  values  are  in  another  part.     Because  the 
counties  in  each  m.ajor  division  tend  to  be  very  similar  over  the  whole 
division  or  because  the  variation  between  counties  does  r®t  tend  to  be 
highly  related  to  location  within  the  division,  further  subdivision  does 
not  greatly  increase  homogensiiy.     If  only  a  single  item  of  this  type  is 
being  sampled,  it  is  likely  that  a  sample  desi;Tn  giving  special  attention 
to  the  maior  areas  containing  hi^ch  variation  between  counties  would  be 
superior  to  general-purpose  delineations.     If  such  a  special  stratification 
were  used  it  is  probable  that  some  basis  of  stratification  ^ :her  than  by 
contiguous  areas  would  be  more  efficient. 

A  third  type  of  distribution  of  variation  among  counties  is  represented 
in  table  1  by  the  level-of -living  index.     For  such  an  item,  stratification 
efficiency  is  low  when  only  a  few  major  geographical  strata  are  used,  but 
it  is  relatively  high  when  a  large  number  of  areas  are  used.     This  happens 
because  the  variation  am.ong  counties  is  almost  as  great  within  major  areas 
as  it  is  within  the  region  as  a  whole.    Nevertheless,  the  items  are 
correlated  with  location  so  that  further  area  subdivision  tends  to  make 
fairly  homogeneous  groups  of  counties.     Thus,  for  the  levels-of -living 
index,  100  counties  taken  from,  the  production-area  delineation  would  be 
equal  to  107  taken  at  random,  a  negligible  stratification  gain;  100 
counties  taken  from,  the  livelihood  stratification  would  be  equal  to  366 
taken  at  random.  Flaking  the  use  of  the  livelihood  stratification  for  this 
i  t em  ve  ry  va luab le • 
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in the  fourth  type  of  distribution  of  variation  among  counties,  only 
relatively  small  gains  from  area  stratification  are  achieved  within  the 
limits  tested  in  this  report*     These  items  have  a  relatively  lov/  correlation 
with  location*    Even  though  county  data  differ  v^-idely  over  the  region  as  a 
whole,  contiguous-area  groupings  of  counties  are  not  homogeneous  for  these 
items.    The  delineated  areas  tend  to  have  almost  as  much  variation  betv/een 
counties  as  is  present  in  the  region  as  a  whole.    Value  of  products  per 
farm  v/orker  in  1940  is  typical  of  such  an  item. 

The  four  patterns  of  variation  among  county  data  discussed  above  make 
clear  that  general-purpose  stratifications  cannot  be  expected  to  be  equally 
efficient  for  a  large  number  of  items.    For  projects  in  which  a  single  item 
is  being  studied,  it  will  generally  prove  most  efficient  to  use  a  strati- 
fication more  closely  related  to  the  particular  item  than  a  general-puxpose 
stratification  can  be;  hov/ever,  for  the  studies  in  which  msuay  items  with 
widely  different  stratification  efficiencies  are  sampled,  a  general-purpose 
stratification  will  probably  be  the  best  choice. 

CCNSIDERATIONS  IN  SELSCTICN  CF  A  DELPiTEATICN 

Certain  general  conclusions  may  be  drav/n  regarding  the  use  of  area 
delineation  as  a  basis  for  stratification.     On  the  basis  of  the  items  tested 
it  is  apparent  that  the  more  strata  used  the  greater  is  the  efficiency  of 
the  delineation*    As  the  number  of  areas  per  delineation  are  increased, 
higher  relative  stratification  efficiencies  are  obtained.    For  studies  in 
which  co'onties  are  to  be  used  as  sampling  units,  the  number  of  strata  should 
be  limited  only  by  the  number  of  counties  it  is  possible  to  study.  When 
counties  are  used  as  sampling  units  it  is  particularly  important  to  make 
the  greatest  possible  gain  from,  the  use  of  complete  stratification  for  the 
sampling  error  will  tend  to  be  high,  because  of  the  limited  number  of 
saFipling  units. 

This  conclusion  has  a  major  qualification.    Merely  increasing  the 
niomber  of  areas  of  a  delineation  without  regard  to  the  physical  and  land 
use  characteristics  of  the  region  will  not  necessarily  be  effective.  Thus, 
the  river-basin  delineation  v;hich  has  more  areas  than  the  type-of-f arming 
delineation  is  decidedly  inferior  in  stratification  efficiency.     This  is 
because  river  basins  do  not  account  so  adequately  for  the  geographical 
distribution  of  the  characteristics  tested.     The  more  closely  a  delineation 
can  be  related  to  the  items  to  be  sampled  or  described,  the  more  effective 
the  delineation  will  be.     The  closest  attention  must  be  given  to  the 
geographical  distribution  of  items  that  are  to  be  sampled  whv contiguous 
area  delineations  are  to  be  used  as  the  basis  for  stratification.     Only  by 
so  doing  can  the  increased  stratification  efficiency  due  to  the  addition  of 
strata  be  gained. 

Contiguous-area  delineations  are  not  effective  for  all  item.s  in  the 
Great  Plains  region.     Certain  items,  such  as  the  value  of  product  per  farm 
worker  and  change  of  acres  in  cropland,  1930-40,  have  a  relatively  low 
relationship  to  location  within  the  region,  and  this  makes  contiguous-area 
stratification  ineffective.    For  other  items,  high  altitude  and 
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intensive  irrigation  in  the  western  mountainous  third  of  the  re.t^ion  cause 
great  heterogeneity  among  counties.     For  some  purposes  it  would  be  well 
not  to  use  contiguous  areas  as  a  basis  for  delineation  in  the  vrestern 
third  of  the  region.     For  the  region  8.s  a  vvhole,  however,   it  eotris  likely 
that  real  advantages  in  homogeneity  of  counties  within  areas  will  be 
achieved  by  keeping  the  de;lineated  areas  contiguous  and  as  compact  as 
possible.    Atterticn  should  be  given  to  other  factors  in  delineation,  but 
compactness  of  areas  should  be  a  first  consideration. 

Wheat  risk  appears  from  the  ratios  in  table  1  to  be  a  highly  important 
item  to  use  in  stratifying  for  studies  measioring  change  in  this  region. 
The  evidence  that  bears  upon  this  is  not  complete,  and  further  research 
could  profitably  be  applied  in  investigating  this  point.     The  stratification 
used  in  the  20-area  land-use  delineation  was  largely  based  upon  the  v/heat- 
risk  factor  for  counties  of  the  region,     (Note  the  high  ratio  under  land- 
use  delineation  for  the  v/heat-risk  item).    The  land-use  delineation  showed 
a  clear-cut  superiority  over  the  type-of-farm  delineaticxi  in  creating 
homogeneous  areas  for  mi.sration,  1930  to  1940,  and  a  smaller  superiority 
for  the  change  in  percentage  of  cropland,  1930  to  1940,     This  is  a  hint 
that  risk  is  an  item  of  value  in  identifying  those  areas  where  the  more 
dynamic  changes  take  place  in  this  region.    As  the  measurem.ent  of  change 
is  often  a  major  reason  for  carrying  out  research  studies,  areas  of  great 
change  should  be  given  special  consideration  in  any  stratification  used. 

Stress  should  be  placed  upon  the  fact  that  the  variation  between 
county  data  is  related  to  location  within  the  region  in  vj-idely  different 
ways  for  the  various  items.     This  is  again  stated  to  lend  emphasis  to  the 
limitations  of  general-purpose  stratification  based  upon  contiguous-area 
delineation  as  tested  in  this  study,    Mien  it  is  proposed  to  estimate  the 
regional  value  for  a  single  iteiii,  higher  stratification  efficiency  v/ill 
probably  be  given  by  a  stratification  designed  especially  for  such  an  item. 
In  many  cases  it  is  possible  that  such  special  designs  will  not  be  contiguous 
area  delineations.     Nevertheless,  the  fact  that  all  items  ivere  correlated 
with  location  to  some  extent  should  make  the  general-purpose  area 
delineations  highly  useful  for  general  surveys  in  which  many  items  are 
being  estimated. 
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